The genomes of two independently isolated BK virus (BKV) variants (JL and Dik) were compared with prototype BKV DNA by restriction endonuclease mapping and sequence analysis. Differences were mainly detected in two regions: the BKV (JL) and BKV (Dik) putative early enhancer-promoter regions and the middle of the T-antigen-coding regions. Base sequence analysis of these two regions showed the following. (i) The putative enhancer-promoter regions of BKV (Dik) and BKV (JL) contained only one 68-base-pair (bp) unit of the 68-bp triplication (the central copy of which is missing 18 bp) present in prototype BKV. (ii) In the same region, BKV (JL) and BKV (Dik) contained unique stretches of DNA 33 and 63 bp long, respectively. In these 63 bp, a sequence which was very similar to the proposed simian virus 40 enhancer core sequence (GGAGTGGAAAG) was present. (iii) The altered restriction endonuclease recognition sites in the sequenced part of the T-antigen-coding region of BKV (JL) and BKV (Dik) were due to base sequence changes, leaving the amino acid sequence unchanged.
Since the initial isolation of BK virus (BKV) from the urine of a renal allograft recipient undergoing immunosuppressive therapy (3), a number of variants of BKV have been isolated (see reference 8) . Some of these naturally occurring variants (RF, GS, and MM) have base sequence differences near the origin of DNA replication (12, 13, 21) when compared with prototype BKV [BKV (pt)]. The genome of BKV (MM) contains deletions in two of the three tandem repeats located just clockwise from the origin of DNA replication. Another viable BKV variant, pm 522, rescued from a BKVinduced pinocytoma, has small deletions and duplications in the noncoding region near the origin of DNA replication that are possibly responsible for an enhanced transforming capacity (18) (19) (20) . In this study, the genomes of two other naturally occurring BKV variants, JL and Dik, are compared with the genome of BKV (pt).
BKV (JL) and BKV (Dik) were isolated from the urine of a patient who had undergone a bone marrow transplantation after a relapse of acute myeloid leukemia (14) and the urine of an immunocompetent 2-year-old child with acute tonsillitis (5), respectively. BKV (pt) (3) and BKV (JL) were plaque purified; BKV (Dik) was not plaque purified. The various viral DNAs were extracted from infected (multiplicity of infection, ca. 1:10,000) primary cultures of human embryonic cells by the Hirt procedure (7) and purified by equilibrium centrifugation in cesium chloride containing ethidium bromide as described previously (17) . The genomes of BKV (JL) and BKV (Dik) were compared with the genome of BKV (pt) by cleavage with HaeIII, MboI, HindIII, MstII, PstI, EcoRI, BamHI, PvuII, XbaI, TaqI, MspI, and HindII and agarose gel electrophoresis.
Only the electropherograms of HaeIII-, MboI-, HindIII-, MstII-, PstI-, and EcoRI-digested BKV (JL), BKV (Dik), and BKV (pt) DNAs showed differences; these differences were mainly in two regions: the enhancer-promoter region and the middle of the T-antigen-coding region, except the, missing MboI and HindlIl sites (at 0.113 and 0.618 map * Corresponding author. units, respectively) ( Table 1 and Fig. 1 ). Base sequence analysis of these two regions was then carried out. To avoid any ambiguity in sequence analysis, both genomes were molecularly cloned. BKV (JL) and BKV (Dik) DNAs were cleaved with BamHI, ligated to pBR322 DNA digested with the same enzyme, and transfected into Escherichia coli K-12 HB101. Ampicillin-resistant and tetracycline-sensitive transformants were selected, and plasmid DNA was purified from these transformants. Plasmid DNA containing an insert of BKV (JL) DNA (pJL) or BKV (Dik) DNA (pDik) was selected by restriction enzyme cleavage and analysis of the cleavage products in agarose gels. The appropriate Hindlll fragments of pJL and pDik were purified and labeled with 32p at the 5' end with polynucleotide kinase or at the 3' end with DNA polymerase I (Klenow fragment). Base sequence analysis was performed after cleavage with a second restriction endonuclease was done or after strand separation as described by Maxam and Gilbert (10) was done.
The results of this sequence analysis (Fig. 2) (Fig. 2B) . The sequence GAAGTGGAAG, also similar to the above-mentioned core sequence, is part of the JC virus (JCV) genome just outside the tandem duplication of 98 bp described by Frisque (2). The sequence AGTGGAAAG was part of a stretch of 36 bp present in the BKV (Dik) genome, 31 bp of which are shared with a stretch of DNA in a similar position in the JCV genome. This observation shows that the sequences in the enhancer-promoter region diverged less in JCV and BKV (Dik) than in JCV and BKV (pt) (Fig. 2) .
Our observation that BKV (JL) and BKV (Dik) contained only one 68-bp unit in the promoter-enhancer region warranted the conclusion that one such unit is sufficient for early gene expression. This is in agreement with reports that only one entire simian virus 40 72-bp "repeat" is required for efficient early gene expression in vivo (1, 4, 6 ). We think it unlikely that the deletion of two of the three repeats in the BKV (JL) and BKV (Dik) genomes developed during the period in which these viruses were cultured in vitro; when we analyzed two other plaque variants isolated from our BKV stock, we observed small deletions of ca. 15 among the different genes (22 We conclude that BKV (JL) and BKV (Dik) are stable variants of BKV (pt), mainly differing from BKV (pt) in the putative enhancer-promoter region. It will be interesting to see whether the observed differences in the putative enhancer-promoter region affect the biological properties of these viruses. 
